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~ Systems Additions to the MAGAF data processing system are
descr ibed here in.

In the area of data analysis , a program written to generate
magnetograms from the MAGAF Network data is described and

H sample magnetograms are shown .y
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A.

SUBROUTINES $UNPK AND $RE PK

SUBROUT iNES $UNPK AND $REPK HAVE BEEN WRITTEN

RESPECTIVELY TO UNPA C K A DA T A F RAM E FROM R E C E I V E D

DATA ORDER TO INSTRUMENT ORDER (DEFINED IN A PREVIOUS

REPORT) AND TO REPACK THE DATA INTO R E C E I V E D  DATA

ORDER. SUBROUTINE REPACK IS USED PRIMAR I LY TO OBTAIN

DUMPS FOR HARDWARE DIAGNOSTIC PURPOSES.

A PERMUTATIO N TABLE ($CYCST THRU Ø$CYCND)

WHICH DEFINES THE PARTICULAR PERMUTATION FOR THIS

PURPOSE HAS BEEN ADDED TO THE IN CORE SYSTEM.

USAGE : D IM ENS IØ N IA(245), IB (2~~5)
CALL $UNPK( IA I IB)  -

CALL $REPK(IA , IB)
RESTRICTION : IA AND IS MUST BE DISJOINT OR

I D E N T I C A L .

BECAUSE THE METHOD USED IS GENERALLY APPLICABLE

TO ANY PERMUTATION AND ITS INV ERSE, A B R I E F  DIS-
CUSSION OF METHOD AND A FLOW CHART OF THE PROCEDURE

W I L L  BE G I V E N .

THEORY :

ANY PERMUTATION CAN BE REPRESENTED AS A PRODUCT

OF D I S J O I N T  C Y C L E S , WHERE A C Y C L E  IS MERELY A T R A C I N G
OF ELE MENTS WHICH PERMUTE INTO EACH OTHER. (SEE ANY

TEXT ON MODERN ALGEBRA) . FOR EXAMPLE , USING PER MUTA-

l IONS OF A SQUA RE , R O T A T I O N  THROUGH 900 :
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CAN BE REPRESENTED AS (1 ,2 ,3,4) I . e .  1 GOES TO 2

GOES TO 3 GOES TO 1 G O ES TO 1 AN D R E F L E C T I O N  A B O U T

A D IAGONAL

a CAN BE REPRESENTED AS (1) (3) (2,4).

THE ADVANTAGE OF THIS REPRES ENTATION IS THAT THE

INVERSE PERMUTATION IS IMPLICITLY DEFINED BY THE PER-

MUTATI ON ITSELF - READ THE CYCLES BACKWARDS.

METHOD:
AN INDEX TABLE IS PREPAR ED WITH NEGATIVE TERMI-

NATORS AT BOTH ENDS CONTAINING THE CYCLES AUGMENTED

BY THE START INDEX OF EACH CYCLE ,

FOR EXAMPLE THE TABLES FOR THE ROTATION AND

R E F L E C T I O N  WOULD BE :
ROTAT ION R E F L E C T I O N

—I —I

1 I
2 1
3 3
1
~ 3
1 2

-1 4
2

THE PROGRAMS THEN SCAN THE CYCLES IN THE INDEX
TABLE IN THE PROPER DIR ECTION TO PERFORM THE PER-
MUT ATION .
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FLOW CHART :

cI~ID
— 

G E T  F I R S T
(LAST) INDEX

ENTRY

G E T N E X T  7
I N D E X  FNT~~J

- ~~~~R E T U R N

G~ T CURRENT
V A R I A B L E

S T O R E
VARI A BLE

INTO P R E V I O U S
IACATED SPA C E

NO

STORE C URR ENT 1
[ V A R I A B L E  J
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OOC,3135 130~~345 ~
•Ø$)06 130 13 141 .5
0013307 00.~306 A
000310 ‘3.3I~~27G A
000311 000026 A 21 DATA 22 , 86 . IS7 . 549 . 205 . 104 . 58
$00312 00.~ I26 A
000)13 .313.3335 .-.
000314 000225 A
0130)15 00’ )3t5 ~4

000316 13130550 A
H
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131353 S~~0 OOU ’532 4  A 22 DATA 20 , 00 , t )5 . IS% . 11* , 47 , s97 , t ; ’I . aI , eJ 14 4 , 5 8 6 , .” s’4 , Is ’ 3 5
000 J. ’1 53001.’s’ .5
$13.5 I, ’,’ .‘~~‘‘‘,,~~‘ ,‘ A
000 I ,’ I  530,’~ 4 , 5 .4
15 ,5.1 1, 4 4,5 A~~ I I 5~ A
,513~ 1 I , ’1~ ,5 4,II5 .51 .• P4

1 ,’_ . I_ V 55 ,I ,~~V I , •,
• , , ,\ , I, ’’ s

551 5 5’ 4 A 0~1,,.,’’ . ~
4 (  ~553. 4 5 3 _ S  A
- - - 53~ S~ 5~~ ,~ 4,S p5

I I I •i~ )~ 5 ,l , ’~~ p5
5353 ,1  I 4 4  45~~S IS 4, ’.3 p4

I ,‘-, 4,4~4 ,S 
~~‘. I .4

I I,~ ~I, Ii \ i S I • p4
5353 , ’ ‘ 5 - ’ A~~A’,1 , 1  1 ‘4 2) DATA 137 .161 , 20
,3,5 , I- I ~~ “‘ ‘ ‘ ‘ 4 I Ii

4L 5l~~~~ \,4 p 4

00. ’ I 4 I~ s’,’~’ ’4 ’  ‘I .‘ 4  DATA 37 , 6’) , 18? , 2 1 5 .  110 , 4 4 . 5 1 ( 4 , 7 5 0 , 509 3?
4 ,5,5,l , 5~~ p5

51,5 1 . .,4 l’ , % , I , - - ‘ 4
53~~•~~l 1-4 ’ A1,5 sV I . ’ I .5

t l~~l,1 .4 , , (10,1 1 I.I~ Ii

14  — .3O, l ,lI~ 4 U

~~~~~~ 
, ,4 11 % 1 4 T h  ‘

~ •4

~5I 5~ 5 - . 5 ,V ,I,l p3

- - •
‘ ‘ III ~~I 1~~’, -

, 4 , . ,l 5 1 , 4 ~~ (4~ 5I~ - I ’ ,, Ii

- - 4 ~~~~~~~~~~~~~ 25 DATA 40 , 172 , 40
p 4

I , - I ,  ~~~~~~~~ 1 1 Ii

“ 4) ” I’~ 
- 

~~~~~~~~~~~~ ‘S 26 D..1A I,?’~ , 12’)
.53 ~I\ ~~~~_ ,V A

5353 , ’ , - 1  .1,1,5 l 4 ~~, o .‘ . DA TA p30 . 230
5 ,S 1~ ‘ 4 ,  .5

I I ,  I 1A ~~I 4 ’ , .‘‘l t’,’,TA 3 3 5
.5, 5 ,5 I 

~
, -I 1 

~
I
~~’ I-I - .4

‘- - ‘‘S .’ l’ .,V .4 ,‘~~? (‘01.3 j.’1 1’ ,
(‘‘‘1’ I~ I~~~~I I ’ .5 .5

I ’ ’ A~~ ’ ’  I I’ ,40 D,41A 2)_ S . 233
I ‘ 0 53,4 5

“I-I 
~~ 

.~.‘s ‘‘ ,‘ • 55.-sIPS ,~~I4 , ,~ _ S-4

~I4 % % 5 _ i ’ ,, ’ -~
p353” I • I 53~’s~ I’ . I ~ . 5 . ’ DA T A  2.35 .2 3 5

I 4 , l~~S ,5 5 ,

1,5 , 1  I’ , 4  .5 i S  P..TA 23’ , $Js~1 , 4

.4 * . , , - -
, . .‘I’ ’ I’ . ’ . ~ i4  Dp,1 A 21’), 23?

13~ 5 5 3 4 , 1~ 5 
~~~~~~ Il,’

.50o4” i .~0.’ “ ‘ . p5 ;.; DA TA 2)8 . 338
~S ;5~ V 4 5 3 , ‘‘0 ’ 4 ’ ... A

I ~‘ ,~~‘ ‘ ‘ - -
. •. .j6 [‘,‘iTPS  .~~I’) . 239

~l,’ ,. 5 , 5 4  I, ’ ’  I ’ -

53~ V~5 I IO  .4 37 DAT ,S 24 13 , 24 13
55 l A ’ I4, l~~ .353 ,V  1 , 5 3  .3

- ~~~~ ‘‘e l  .5 38 PAT S 24 5  34 1
1353s 5 4 5 5 3  A , ’ ,5 1 1 , 1  p5

53s~~’4  5 %  .5 , ’ ,’ ‘ . , A 3’) 551.1,5 74 , ’ , 242
~S~ S~ 54  1, ’ 1153 , 1 ( p . , ’

,‘ , ‘ 1 4 5 ’  A ’l.’ ’5 ‘ - ‘  ~ 453 1”il’ A ,~4 3 . 343
.3,5 5 3 1 %  4 55 1 1 _ I I,, -

,45353 4 1 ’ . l A s ’ I. 4 p5 4 %  t 4, ,T, .  24 4 , 844
~3~V , s 4  5 1 .  ~

, ,,53 ~ ,;-I A
4. ’ L1’ l

00.’ 4 5  • I” - ’ - ‘ ‘  -
. .5 4) $CY CND (‘ ,, IpS 5

44 LIII’
IMT54Y NpS.4I ‘I
•53~5 4 5 7  4- ’ 1 , 5 .  MI) •(1s’0$0 55 sC~~-:’,
I 1 5  5 4 ( 4 4 5. 1 1 , 1 1 15 ’ ‘ - 1

5353,’ 4 5  • P I v -  I1I~ 13~’i ’0013 54 I~’Y ” -
‘ I

5 I- fp’ ‘ ‘ 5 4 ’ , .4 ’  • I M5I~~ ’, C’SMI ’ I  I TE

13 f 
_,~~~



_ _ _ _ _  

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~~~~~

—‘“

~~

—

~~~~~~~~~~~~~~ ~
-- —-

B. :~
DATA STORAGE AND RETRIEVAL SUBROUTINES

Isi~ DAT A STORAGE AND RETRIEVAL SUBROUTINES ARE DESIG NED TO

FACILITATE THE STORAGE AND RETRIEV AL OF TIME SERIES DATA

WITHOUT REQU I RING INORDINATE AMOUNTS OF CORE . THERE ARE

S IX SUBROUTINES , EACH OF WHICH WILL BE DESCRIBED.

ROUTIN E : OPSN

C A L L I N G  SEQUENCE : ‘ CALL OPSN (BUFFER ,N V A R )
BUFFER - FLOATING POINT ARRAY OF D IMENSION AT

LEAST 60*NVAR (12o*NVAR FOR FIXED POINT)

NVAR - NUMB ER OF VARIABL ES

OP$N - MUST BE CALLED BEFORE ANY OTHER ROUTINES TO
OPEN THE D I SKF I LE (PL 0TFI ON UNTIL 30) AND
SETUP FOR OTHER ROUTINES

ROUTINE; ADDCMP (ADD COMPONENT)

CALLING SEQUENCE : CALL A DDCM P(A , I )
A - V A R I A B L E  TO BE ADDED

I - INDEX OF VARIABLE SNNAR

ROUTINE : R E T R I V
CALLING SEQU E?I CE : CALL RE TR IV(VECT , I )

VECT - VECTOR WHICH IS TO BE RETURNED

I - INDEX OF V A R I A B L E

ROUTINE: CLO SE

CALLING SEQUENCE: CALL CLOSE

C L O S E S  D I S K F I L E  AND UPDAT ES IT .  REOPENS IT
FOR LATER USE

NOTE: FOR PROPER PROGRAM FUNC TIONING , ADDCMP MUST
HAVE BEEN CALLED THE SAME NUMBER OF TIMES
FOR EACH INDEX , AND THAT NUMBER MUST BE A
MULTIPLE OF 60.
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R O U T I N E :  (LOU
C A L L I N G  S E Q U E N C E :  C A L L  C L O S E

C L O S E  D I S K  F I L L  AND UP DATE I T .  R E O P E N  I T
FOR L A T E R  U S E .

N O T E :  FOR PROPER PROGRAM FUNCTION%5 ~ A D D C M P  M U S T  NAV I
SEEN CALLED THE SANE NUMBER OF TIM E S FOR EACH 

-

‘
INDEX AND THAT NUM BER MUST SE A MULTIPL E OF 60.

ROUTIN E : OPSN 1 , CLOS I

C A L L I N G  SEQUENCE: CALL (OP$NI) (IFIR ST , I L A S T )
(LLO $S I )

(OP$Ni R E T R I EV E S )  DATA BETWEEN I F I R S T  AND lEAST ~F~~~
1 

DISK . —

EXA M PL I - A TAP E EXISTS IN THE FOLLOWING CARD IMAG E FORMAT -

R E CORD I - A l p h a b e t i c  ID .

RECORD 2 - - * 5 • *20 • OBSERVATIONS OF 20
V A R I A B L E S  (?0F~~.)) ns2 401

P R O I % I , I M :  TO STORE THE DATA MATRIX ON DISK . LATER
TO P R I N T  OUT T H E  D A T A  V A R I A B L E  BY V A R I A B L E .

. l I’ is . N . I~~)N 5535 1 4 1 ) 5IU5 5’ I I-4%% . ’UU) X5~~ U )

s 4,IMMIJN /**X*/ loiN
I-I l_ w I NO  . 5

1 4 1 A t )  I . 5  • I (“0 ) I I’S
5 ‘53 f 53I~~M4 1 5 .1534, ’)

s ALL l, I4-~ $’4-5 5 IA,,JI ~ I 53~ .)53 5

I 1-11.453 5 . 5 . 5 0 5 )  X
I I’% 5- 1)13-MAT I. 0 V 4 0 %

5 p % ~_ I5 ’ 54P., ( ‘ 5 5  5 . ’ . ‘ , 4
(IAs53s~ ‘.l’4 _5. , ‘ I
I,,,) TO I

.3 r - 4 . . -4 . 5
I’S) ‘i I • 5 •

‘, t ,S5..l_ A L ) O L M P ( ) s ( I ) , % )

l ’ s) T I,) S
4 ‘4415(S.MOI)IN.(,s’) I

I~ l~~~AI~ (~~. 50. 53) 60 ‘0 ‘-i’)

‘CS I. I • I ,“J ,SI)II

11 ,1 p’ J~~5 ,, ‘~,)

e. I ALL AL)5.,’CMP I 0.0..) 5

‘1’) A AL L s. L0i, 5 ( 5 5 3 .  5 5 .5 4 4 5  I S
511)53
I NI)

U l ~ $LN ’ . I Q N  I ( ’ l a I ) ,  V t c Y I . ) 4 5 3 , ’ )
• I- 45 . 1 O&--’~ N( VI s. Is  .0 I

LA L L  t.9’*Nl (50.553441)

N • Is) I ‘ i 5 )
l ’s)  I 1~~~1 5 . 1 . 1

1 4 5 4 ,  Ill T I S I V  ( V t  s T  .5  5

I -. ‘~ I TI  I - _ I  S ‘ - - ‘ I I I I.’ I , ‘ I sJ~ I . ‘~~~‘ I . I ‘.I I (,,1 ) _

I *14 5 5 t _ 1 1 . ,  1 ,1 ,1) I 5 ( 1 5 . )  I . j
~ I i cs )  I 5 4 ‘P1 • 1 5 .4 )  J 5  .N I

5 , ’ , ’ 5- 5344 ’S A T  I (HI ,.,~~A _ ’ . I 5~~~, 5 _ P ‘ 1 . 0 1 1

I N S

15

L_ _ _  - -  .
~~~ 

--



r -
~~~~~~

-‘
~
‘--- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
“ - .

I NAME OP$N .CLO$ E .RErR rV .ADDCIIP .OP,I~2 EXT $SE CI.aSCS
000422 A 3 TWO Es~U 0422
000001 A 4 X LOU I
000002 A S B  EOU 2

000000 000000 A 6 OPINI E NT R  -

@00001 @c~i10OO A 7 CALL ISE .2,.0,0
00A (~02 00@0C~O £
O Q 00~~) 0~ 0C~0~ A
000004 ‘I:~ 000 A

t7O~ -~S 000000 A
000)@6 @0,~000 A CAL L SAVE

~~~~~~~ P
000010 00S001 A 9 TZA
@ 0001 1 006506 A 10 JSR RDW ,D
000012 00@0~~6 P
000013 000000 A 11 CLOSI ENTR
0000 14 002000 A 12 CALL $SE ,2 ,0 ,O
000015 000002 E
000t316 000002 A
000017 s3000 A
~Sl) l ’

~ 0,’
~~I5  L’0c~t)@0 A

0015’c’21 @02000 A 13 CALL SAVE
000022 0000s32 P
@~)s~sO23 O~~5~~O1 A 14 INCR 01
ICS OI~ 024 00650s3 I I  15 JSR PDLI . fl
000025 0 ,ts O2 ~ P
@0C~@26 t S I S . I ,~~

( ;I,) A 16 RDU LPLA
00&~s~i27 I ~-~40’;’ 3 A 1? A TIb F~EA D ‘.3
00E’ 0 ) ~ ‘I0fl I. i ’s I ‘‘~ ‘~.TA l.:DI,J I .5. 3
‘~0’’U.11 005101 A 1~ ’ INt ’P 01
0431)03,.,. 05-1304 s~s Sis ’s F013+3
0E5~ S @ 3 3  0€~~ 0I~~1 A ~2t TRI4
~~~~~~~~~ ~:.- 5 A5.’~

,-,1 -h 1 (I 
~~~~~ ~:,L’ t~1 ., LOi1—OP~~N~

I) ~ S 1)1:5 r
’ ~~ I~ ~~ ~ 1 i A

~S(3 l~S~~I 
‘,( I ,  

~I:S ’..oI •~ ~~ ~‘‘3
1)I,I L S I,S 37 5,) 1 SssOiS A ~‘4 1.Dis 0 • X
000040 05.IOd? A STA R1~TRN
000041 015004 A 26 LDA 4,x
000042 054272 A 2? STA Fc-B+i
@‘ ,‘@043 @C”~21l A P.3 CPA
0s~) 004 ’I  jd\435-

~ ,‘s ~ s-s [’sI) Tl~I’)
4 s ,)1 5 5’~~4 r ~ ~ , ‘1- .I iI,I ’ ~ :~~ ADD ‘3 , x
C~s~5@.) 4 i. 0~~4 2 s , ,  A ~~1 STA I . I ’:D

RDU1 PLOD F C O , 30
Os) 004? ~5(~.” ’ A 5 1  i s

Cs 00l) 5, ’ I)I ”S I’ O( ’I() E
5I)I~~,:5~~ 1 1 ~St 5 C l ,S l ’4 (

~
A 0s ~i _I ’ ,,~ 1II’I S4,’~ 1Ih ‘5
Ø Ø ç ~r 3  Ø~~(~~)~ ) . ;  p
s)~~O5.)5.~ %‘~t)0t)0t~ ,‘5
I )( ‘S ) I s ” ~’; 0t500~’ S

01 ‘~~ ‘~Y s ’s LDO Ti 120
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~1

0~ I00S? 0~~42S4 A 34 STA rc~I 0~~ IS A _IMI” i.’i: rR~-I~ I00t~A s- , 1 ~~~~~5 1 4 , 1 , ’ L P
A 36 SAVE EHT R

0000e. ..~ 05•501~ A 3? STA SIR
t)00064 06401.~ A 3S STU SIB
000065 0 ’710 L~~ A 3~1 - ~~~~
~~~~~~~~~~~~~~~~ 0@i~~00 A 44 ) P( 1U* ‘~~sV E
00o067 I s~~ C~s .~i P
OI’ (” l) ’’O 0I~,\ 1’S ¼30 A 4 1 RETRN £r ’-ITR

• 00 ,SOT’ 1 0 14004 s-i LDA STs- i
0 00’, ’L ~ @t.~40~~’I A ‘ 5 1  LDB
000tV~’3 03 t t l t,S -I , ‘5- 4 LU’ X ST~0t 5 0 s ~’74 00I0C’ 13 A 45 PET U* f ’ETRN
000075 10130 70 P
000075 000oOO ~s •i sS STA DA T A 0
@0007 ’.’ 00 ‘000 A 4? SIB LI , ’5TA 0 , 0

0C’~~13013 A
000100 4~ SIX o

.5 ’~’I ‘~

000101 00~~000 A ~~ RET RI L
000102 00005,~ P
000103 014134 ’ . A ¶ .:‘ Lt ) .s LIHI R~.
0 0 0 104  0~ I4,~~11I’ A !,i  i- -

~:n+ i
I -, 4 III’i ‘-I I I, H .

I~~0I,) 1 0~ 00t , ’.,s\’~ s~
L’S 4,’l ( S  lOb 04 , 0t~0 E
001) 1 0. ’ 1 0I~~I 5 LS 1S A
OO IS  11 0 00 30 A
OOt) 1 1 1 000 3 ,3 . 5  

~
1300 1 12 0~

’3 01313 A
‘. 1 ~i 0(’i4”5 Cls-~ t~ A

t~~t.~t~5 11 ‘5 I.’ I’ I 0 
~ 

, ‘ i s ‘-ic L t’OF $~ I ‘, M I
l’ l ’ ’ ’ I I’ . t s ’ ~~5 ’ ,, I~
t S 1~~I’S 1 1’ -  s S ( ~~’ ~~j 1 ss ‘ 53~ 1AF
13I1I,5~~ 1 ’  ‘.,~‘. 4 , ’1 ’,’ A ~~

;- STA
~~~-‘~ READ REPi D F(. 13 . 30

1 3 S I,~ 120 ~~~ ,
c,5s 1 ;  A

00~’1,~ 1 0001131; £
OOI’ I .“~ .

‘ I O t S t ”Ot ’i ~s
•5

I_ S t .~ IS l A  .5 0l.5 I ’ t ’1 :,,

~ ~
‘
~~
• S~~00 : ._ i’I F!

~~~~~~~~ 1 ,~~~~ ~~l~~ I~~
’)

~~ S0 (l Is

t~~I” 4,~ I ,~ - t
’SOI )I l, S~~S ~)

1 .~~~,
‘ 0 .1 .) , 1~~S I , ~~ LDA i- ’:’t:i ,. 1

,~~\ 1~ ‘ 5 l _  I’’ ii I 0 ,‘5 L’t’ 5’ 1~
1) 1 5 5 ’S 5 ‘11 I3~ 4 , 5 5  I 

‘~~ s i  ‘ -~T s t  f fl s
I I I  S I” I - 

‘ r C) I ~ ‘o’ I I I ’  ~
“ 1. L’~ s I *_ I” 4 5

t S  I’S “ 1  I -~ I I I ‘‘ . s i  I~ •~ p 1  f I L l  I I’ ‘ ‘ I I I ’
) l ,s 5 1 . 5  i 5 ’ , - ; . ’~~~, ’ , , 5  ‘., 1 , s

t5I,S~~
S 1 ; ‘~ 1 ~~~~~~~~ ~ ‘s s . ’ p 3 5 ’ s f I  I ‘, ‘~ s

Is” 1441~’’~ I A s ’~~- ‘,LII~ I “~l.. - I
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TI
00013? 005311 A 6? DA R
000 140 0010 134 p’s ~~ Ji- ’sN R E A D
000141 0 0 1 3 t ,’:o P
00o 1-4 ,3 13O, :00s ’ A ~-9 ~: ALL
000143 0013t ’s’, ’ s .i 5~
000144 0131131155 0 713 iMP t
013s~)j 4 ’ - ~ s) s:~o1’ s-s P
0C11114S ‘1 RETPIV ~:E1~ 0

I •-5~ ~-~ ( S Z 1 3 1 3~~
I s-s oLL ISE • 2

s-,~00 I4? 13I~~I,I 5.II~~,

13~’ S )  
~ ~ .t ’S ,)C5 t ’5~~ t~~,, ’ A

IS ISO 151 0000s,5~ t S  73 WHERE (‘AlA 0
000152 oooooo A 74 I~~M1 DATA
43’)0153 0010~~0 A 75 JMP RETRL
t) 130 1. ~- - ‘4 0130 1 I ,) 1 P

76 1
77 ~

0~~0155 013.~0013 A 73 A DDCMI CALL SAVE
13~~S I Sj 5 S ,  0000(~2 R
O O o l S ?  00s~0,~ ? A ‘ ‘cl L D B E *  I C O M P
~ St ~S13 I ~. 0 I0I1,f,~ 4,~ P
0001s3 1 oos:i~~~2 A ~~) DE ~P
1,0s)16~ 0s -IIYJ~~ A ~~1 ST B ICIIPIP
00 016:3  ‘ ‘0’ .~ -~1 ~:, ~~ ~~ L. P.’sE cl’Ps MP B .0200
~~Il4, ) I 64 l ) I S l) - S c ~~

’, ’ ~~

13134,~5 j , 1,, 15 -4 5 . 5 ,’ ~~ i”~~ Si’ s -’) f~ f ’ f l I
l,’s.’O IL’~ ’ (I l l , ;  ,:i. ~, ~~: - -

~ s - sI . ’t ’ E H~.I-lI- ’’_ , B , @200
1)~\s5 I , C ~. ’,’ 1 3I 1I ,S.177 I~
0 0 S’  I T’ s 1 1 5 5 3 C5 1,5 si ~5 TA~0tI~13 1?1 lCS~ ’~ 4 I) ,.~~~, I’S ~~~~ L1’S 53 I-I

01301 ~~~~ ~ I l’S 4,~~~ I-’I C1? Lt’,- ’s (3 , B
000 1’,’.~: l 5 r

~~,1313LS o ST’.~ 0 -

s313s ’Sl ’ ’l 01I~
,001 A :~‘~ L.L’ I’) 1, B

13001’,’’ , c) r . , l , c ) I S I  A CII) Sirs I, X
01,51.5 1 Yb s ’ ,’:4~”,’~ I I I  91 L~~3 IC’OMP
135 . 5 5’S 1 77’ 00I ,~ I s~ A ‘I ,~ L[’ s”s E NCI-IP~ • B , 0200
00o~-~oo 00037” P
134)A20 1 1 2134.-~ : ii IIDI) TW O
1) 1)0202 00’ 0 14 A 94 TP’s~
0130203 1 44 1 4 2  A 95 SUB D120
OOt)20’f  130 11310  A q 3A2 WRITE
01302435 0 1515 22 3 R
,sI :50206 1 30 I , : , -’ t ,  A 9~’ RETI ST” :E NCMPS , P .0200
004320? 001’S ,~~

’? , ’ P
0002 1~ s o5.s,

’
:I’Sos) A ~~~~~ C ALL PETRI4

000211 000o?0 P
5,) 1 5 1 3 ,:? 1 2 00 .1 13013 A 99 iN F-
O13~~!A ~ 13 t~s s s t ’i ,: 1 ,~ P
00I)I~~1 Ti j t ’Is ’3 (IDDCMP I)ES C’
431)0 ,314 00I~~5 S O 4 , S A 101 Cp’sLL ISE .2
I)0l’5 ,~~ 15 ( S l i t S  1 ‘1? E
1 5 S’~ 5. 12 1 b ~ lIt’S Os’, ~
i’’,’L 1,,~I7’ 0 S ( ’ 1 1 ( l 5 . S  A 1132 A (‘s ’tTA
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~~~~~~~~~~~~ (i 1,S 5 s 4 ’ S (,s(S 0 1133 ICOI IP  DA T ’s 13

~~~~~ 1 1 5 ( 5  1 ~S 4 , S l5  A 1 ~~S4  ~lPIP rr ,Dc-I1 1
01313~~~, :~~’ t ’ t ’~ ’I ’ , t -  I,’
HIS S ,  l ,- ,- 3  l’S l 5 I . , ~ j s - pi  I t . 5~~- WRITE I., Di ’sI PE’~ NH , P , 0200
1,’S 1 3 5 S ,,,~,’ .4 I_3 I S t ,I _~4 .’ P 

-

0s’s:’,.~i:c 0’; - UI, 1 s’s j s 5 ~ ’, 510 E C u - s  3
134)02j~6 ~~-e I C’~ ’ A 1137’ ~

‘ 3 [ ’  p 4 _ OHI
‘HIHI, ’ - ’ ,’ t~ H ’s ,,T’ ., s~ I ’ S - ‘1 FO E PL C N C ~, I~, 020?

S II’l’ , ’ ,,II S ,\,~ ,s 3 .4 ’ (?

LIP ITE F’ !3 , 30
, S t ’S s l ,,_’ , ’ j  , ‘S , 5 L 5”l1 , i s

— ~~~~ I
’S -

~ ~~ I S  5 .51 11 1 5,
~~~ 5~~S ,,‘ 

— - ‘3 5 ~ 
5~~ l ~ S 11 1 5

~~~~~~ ,_—~ : .1 s~ ~5~~5 4 ~ , p a
, , S l s s , ) t , , s , s , i ’ : ’) .$ p
l I l l 1 l ~ ~5 ,  t ’ ,’ i 5 ~~ ’~~ l,’ ~i

~ S,
S~~i ,:~ ~: ‘ t 5 s S t i,~~t ‘ t S  13

5 1 l 1 4 , S ,- .5 li  s S s _ S ,I l 4, l j II 1 1’ i T~~
,,.

I ,‘5 s ’ f  3 5 5 5 5  ~ 3P1r - REII
l5 l S 4, 5~ ’ _ 4 , . ~~~~~~~~~~~~~ )

1 [ • ~ ~
113 $

t5131334 :: I’I ’5 5 0 s 5 , S  
~

- -
~ i 14  CLO-I E F HTP

I5 5 5 I ~~~~~. 3 . 5  ll’ , ;~~s t s ~~s s-s II!. ‘ 1 1 5 .1.
~5~~5 ,3 ~~1 , 4 C ., 1 5 1 1 5 5 5 1 1 . , - 5~’

I~ 5~~ll : I I , I S I I 1’’~’ ‘~ I I ‘ I_ l ’ s ”  P i. ,: ii .~
-

‘ 5 1 I t ’  - ‘ “i II ‘ ‘  ‘
~~ i’,, I ‘I r ‘.

11~~
_ s., L. ’~ ’ E  c~~~, :~o , , i

5~5 I s , I’. ~
‘\ IS I~~l - 

, -

~ , 5 13  ~ L - 1315  - ~,
‘ F

,l , lC ~s ’ s~ Hi
1 5 5 5 1 , 5  ~~~ ,, : ~- S 5 - 4 ’: ,~
l’S(5 5’S ,’~~,4 13~ 5 l 5  “ S T - I  R
1 5 1,31’S, ‘,~~ , 5 5 ~~ 5~~ 5 5 ’S~ ,~,3 5 ’)

~ S ,  ‘ ‘ I - 5 5  ~S I~~l1 5. 5 ,‘,

I’ I5 I 5 ,-~~~, , ’ H’ ,’ , ‘~~s s ~~5 ~ I i’~ (‘I~Lt_.~ 
i.
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TEKTRONIX PLOTTING ROUTINES

A SERIES OF PLOTTING ROUTINES HAS BEEN ADDED TO THE SYSTEM

TO ENABLE PLOT FILES IN VARIAN DATAPLOT FORMAT TO BE OUTPUT

TO THE TEKTRONIX 4014. THESE ROUTINES SCALE A STATOS PLOT

SO THAT ONE INCH ON THE STATOS EQUALS ONE INC H ON CR1 , NOT

ON THE HARDCOPY. THESE ROUTINES ARE TRANSPARENT TO THE

USER , WITH THE FOLLOW I NG EXCEPTIONS :

1) CARE SHOULD BE USED WITH NEGATIVE O R I G I N S  ( I n  I n c h e s )

2) PRINTS BEYOND THE SCREEN LIMITS END UP AT THE RIGHT

HAND AND TOP LIM I T S  OF THE SCREEN

3) A L L  C HA R A C T E R S ARE PL O T T E D  AT TH E CU R R E N T
CHARACTER SIZE (see TEKFNC below) AND UPRIGHT-ORIENTATION

4) SPE C I A L  CHARACT ERS HAVE NOT BEEN U4PLEMENTE D

5) MI NIMIZATION OF’ STATOS SORT AND PLOT TIMES MAY

IN C R E A SE T E K T R O N I X PL OT T I M E S

IN ADDITION , A SU B R O U T I N E T EK F’ NC HAS B E E N  W R I T T E N  TO E N A B L E
THE USER ACCESS TO TEKTRONIX FUNCTIONS.

USAGE:

TO OUTPUT TO THE TEKTRONIX , ADD THE FOLLOWING SUBRO UTINES

TO ANY DATAPLOT PROGRAM :

SUBROUTINE DPSORT
C A L L  C R T P L T
RETURN
END
SUBROUTINE DPPLOT
RETURN
END
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TO USE TEKTRONIX FUNCTIONS:

C A L L  T E K F N C ( I )

I FUNCTION 
LARGEST C H A R A C T E R S

2 2ND LARGEST C H A R A C T E R S
3 3RD “

4 4TH “ (SMA LLE~ T ) C H A R A C T E R S
5 S O L I D  V E C T O R S
6 DOTTED V E C T O R S
7 DOT-DASHED VECTORS
8 SHORT-DASHE D VECTORS
9 LONG-DASHED VECTORS
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A program to produce magnetograms from the AFGL
Ma gnetometer Network data was written. The program is
to be run on the Varian computer and the magnetograms
are hard copies of a Cathod Ray Tube (CR1) display.

The program is run by typing in on the CRT keyboard
/LOAO , DE MO

The program DEMO then prompt s the programmer
E NTE R START HO U R OR 99 FOR BOT .
93 FOR CURRENT TAPE POSITION , 97 FOR D I S K  DATA
If you want to begin the magnetogram at a par ticular hour
enter that hour as hh. If the magnetogram is to begin
at the beginning of the TAPE (BOT) enter 99 , if it is to
begin from the current position of the tape enter 93.

If the magnetogram is to be mad e from data already on

disk enter 97.

ENTER START TIME FOR GRAPH IF DIFFERENT

The magnetograms should begin on the hour , but if the data

to be plotted do not begin on the hour , enter a starting
hour . For example say the data begin at 17:37 , the
programmer may enter 17 as the starting hour of the

magnetogram . otherwise enter RETURN

E N T E R  START DAY IF  D I F F E R E N T  FROM C U R R E N T  TAPE DAY
If the tape is positioned on day 213 for example and you want
a magnetogram beginning on day 214 then enter 214. Otherwise
enter RETURN.
E N TER NU MBE R OF HO URS AND N UMBER OF P E R I O D S IF  N O T 1 ( H H P P )
Enter the length of the magnetograms in hours and the
desired number of magnetograms. If you want seven eight

hour magnetograms enter 0708. If only eight hour magnetogram

is wanted enter 08.

AUTO HARD COPY (Y ,N ) ?
I f  you want hard copies of the magnetograms produced auto-

matically enter Y , i f  not  en te r  N .
INDIVIDUAL PLOTS, OVERLAY PLOT , OR BOTH ( 1 ,0,6)?
If you want an ind i v i dual plot of each station and no overlay
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‘~n t e r  I , If you w a n t  an overlay and no individual plo ts

enter 0. If you want both enter B.

DEMO is a highly automated program . Once all the

entries have been made all that Is required of the

programmer is that he change the tapes If the magnetogram

requires more than one tape and that he terminate the

program. The progr am Is terminated by simply entering a

/ RETURN.

An example of the prompti ng sequence and the resultin g

magnetograms is shown In Figures 3 thru 9. These are the

plots of X , Y , and Z components of the seven network
s t a t i o n s , in order: MA , FL, M I , WI , SD , CA , WA. Figure 10

is a composite of al l seven stations.

F i g u r e s  1 and 2 are plots of L INCHK for the selected

date of the magnetograms , and  give an overall view (for

that date) of the quality of operation of the network for

each station.

To use  L I N C H K
Load the tape of Interest and type on the CR1

k e y b o a r d  / L O A D ,L I N C H K
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[NIE ‘ TART HOUR OR 99 FOR 30T ,
93 FOR ‘IJRRENT TAPE POSITION , 97 FI)R DISK t’~ TA

EMT~~’ START TIME FOR ~RAFH IF DIFFERENT

ENTER START DAY IF DIFFERENT FROM CU~ REF’4 T TAPE ~AY
1 ~~E’ITER NUMBER OF HOURS AND * OF PERIODS IF NOT 1 (HHPP )

~‘JTO HARD COPY (Y ,N)?
V

INDIUIDLJAL PLOTS, OVERLAY PLOT, OR BOTH (I ,Q,B)?
B
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